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& enleulated by formilas cP Ye. P, Popoy (Popov, Ye 
P., Theory and Calculation of Flexible Elastic Par “ts, 
“Publishing House LKVVIA, 1947). Permissible residual - 
' deformation in determining elastic limit amounted to. 
-Q,001 to 0.01%. Relaxation characteristic was de- 
termined on the strip bend around mandrels of various. 
diameters. The following types of bronze were in- . ; 
vestigated: (1) Br Be (Be, 2.073; Ni, O. 28) (2) Be 
B25 (B5,.2, 50: Nt, 0.318) < (3) Br BAT {Be, 1.9 to 
eter 0,32; T, 0.19%). t this FTE OSS) ‘10-kgs 
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deformation, Hardening rrom 780 to 790% C siotdine 
for 10 min and. water-cooling at-20° C) was done, 
since such heating brings about a surfl mane con- 
centration of beryilium in alpha-solution and 
fine grain structure (10-15 pL grains). Mechanical ~ 
and physical properties of the above bronze specimens — 
corresponded to those given in literature for bronzes 
ontaining @ and 2.5% Be. Figure 2 shows ehanges of 
: elastic properties, hardness, and electrical resistance 
fy 


ayes & of bronze Be B@.9 under the effect of tempering. 
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L952; Richards, J., Materials mad Methods zy) 
fr ty , Beck, Pe, Pav: 


Prtedel, J., Phil. Masaaldne, 


Epa 1953. 
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“> Research Institute for Working of Nonferrous Metals 
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AUTHORS: —- Rakhshtadt, A, G., and Zakharov, Yu. V. Si 
TITLE: Transformations, properties and treatment of Cu-Ni-Mn system spring ~ 


alloys - 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 5, 1961, 28, abstract 51213 - 
é ~ (V sb, "Metallovedeniye 1 term obrabotka metallov" (Tr. Sektsi1 =~ 
metalloved. 1 term. obrabotki metallov, Tsentr, pravl, Nauchno= 
tekhn. o-va_mashinostroit, prom-st1, no, 2] Moscow, 1960, 135=159) 


2 ERT. The effect of heat treatment on the properties of 60-20-20. type 

“alloys (60% Cu, 20% Ni, 20% Mn) was determined by measuring. the hardness, inter-. 

nal friction E, electric resistivity and by microstructural and roentgenostruc- shi set de 
tural analyses. It was found that strengthening depended on ordering (formation eos 
of @'-phase,. consisting of antiphase domains, separated by deficient layers) 9 
which begins and proceeds near the grain boundaries. The strong effect of . 


--quenching temperature on strengthening after tempering is caused by a fine-grained 


". structure with. crushed domains after low-temperature quenching, Plastic deforma- 
tion of the. alloy after quenching produces fine structure and eliminates the - 
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» effect of quenching temperature on strengthening during tempering, The addition 
of small. B admixtures distributed along the boundaries of grains. and domains . 


“retards considerably structural processes entailing ‘strengthening but somewhat 


~ paises” 66 of -the alloy and its relaxation stability! during heating, Best proper- 
“ties are * obtained after low-temperature quenching from 550°C and tempering at 
~ 4oo°e (10 hours), As a result of quenching at a heterogeneous fine-grained 
"structure (solid solution on Cu and 6' phase base) satisfactory ductility is 
- preserved, Tempering assures high strengthening. The relaxation stability - 
‘during heating and resistance to weak deformation of a 60-20-20 alloy exceed those 
. of. expensive Be-bronze.. 6 of the 60-20-20 alloy without B is-78 ke/mm?; with 
Bit is. 86 kg/mm, fe of p.b2 (BrB2) is 80 - 85 kg/mm@; and of 6p.62.5 (BrB2.5) 
-4t-1s 80 - 90 kg/mm@, The 60-20-20 alloy can be- employed for the manufacture of 
“- various types of "spring. There are 26 references. : 


v. K.2 


[Abstractor's note: Complete translation] 


Card 2/2 


epee ete: 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013441 


“APPROVED FOR RETEASE: Tuesday, August 01, 2000 


PUCHKOV, Balas ‘AAKHSHTADT, YE, A.G.; ROGEL'SERG, I.L, 


' Studying stress relaxation in copper alloy springs. 
ucheb. ZAV +; tavet. net. 3 no.4:145-152 '60. 


l. Vsesoyuznyy ‘gadchnyy poli tekhnicheskiy institut. 


moeodentye 4 termicheskoy obrabotki metallov. 
(Springs (Mechanism)--Testing) 


(Copper alloys--Tes ting) 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 


EAE RS AED eI A SURED SS RAINE RNAP aL EL Ree AGL a Pe eee dee Teer 


CIA-RDP86-00513R001344: 


Izy. vys. 
(MIRA 1329) 


Kafedra netale 


meus 


EDAAY RECS SAOEICOSEYNCLGS SUEUR CI WAL TERE DOM BPE RACE PS BPS RR z tts 
BIEe Se SES ATO CHR ER EES TS ELEN EST ERE MASS thie FETs Je AEE EEST SON PEER Pant see sires ZENS So 


CIA-RDP86-00513R0013441 


“BEPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001344: 


Pas sa Ls es PAD gS RN a5 ictus 


SEUSS SEE ig att aia Gane poe > 
on 


__ REE 


| Babb 
"9/19/60, /000 /004 008/009 


Ae ei'berg, I.L.. 
ates B. Te, ” Rakhsht “ Roge g 

ft a +I fr 

ation Inte Relaxaticn | of Copter Alloys ¢¢ 


sony kh zavedeaty, Tove 


ny 
ne) 


OFM Oks 


3 
Po i 


15.20); | manganese? 
52 (BrB2) and rs aness 
f tending thin fiat specimens was 


: . ae. oe 
Tne metro of meshanisal tensometry was employed 


the radius of 
4 rom changez in ne 
caused oY eiasay jon, fr ee ae 


moles og | them at a gi76n temrerature. fof 
wiculated by we following formala: 


aa. FY 
de “8 


o ‘4 th 
. 


et @ 


* 
w 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013441 


“APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001344: 


SLED I SAE DES TE 


2h ds 
3/i4 9/60/00 foo 08/003 


Inveatigaticn “Ine: 


oe 
ran 
be 
an 
re 
tr 
OR 
p 
ee 
o 
st 
oO 
-~ 
Q 
= 
BS 
“wv 
“1 
> 
re 
pent 
o 
wd 
oy 
> 
o 
ba} 
Te 
*s 
ro 
pe} 
wm 
we 


¥ . 2. pis the “hickness of the 
B ts he medulus. of mera’ elastizt : Keyan Pe 44a 46 ourvature 
ee ade tas initine . -<urvature, Mh; TLE SAS PFassus -- =eel es 
s-rin mm: Ris tee Initta. ra ad? as of su ape FE Tg decorate en 
Sursp, Mm, 3 relaxation Tae relaxation af 3tress was studi ep tng 
af the atrip after relaxaticr. | 2h veetimirary cola deformation; the 
r crature (200-350°C); the degree of preliminary = 5 ieee eae 
ie — oe y ns PL spend 58 pemeet oas aot Siproe sv ve 
See a eee ee tadal gerese and ane senee of the specimen cun.-cu - ones 
A ates "xe magnitude of initial stress approaching the ¢1ash.s 
1 we é + 7 4 : é - 2 <3, ’ : : 2 
tre ganse of rolling. The A Eo eaee | 
; wae gus carpelated ‘ov the extrapolation metnod, bing nee? relagation ¢ oratere 
ea ravi = a ty deformation *né hig é 
ctatrad. th alleys strengthened ty ie ena, a 
ete sed at 200 390°C in MNTs 15-20, Brattis 9-2, Br&Mse 3-1 2 oP 83s tn 
WES Eee Lererapratet : et ay eae ., = highest ESiae sign atabdlit 
tyes arcap of alloys strengtnened by. reat treatmen Re eee aod 
sayen ghee I (5 20-20 allcy, exceeding that ez t 
esoc8 was revealed <n the MrMis 20-20 allcy, ah gee : 
Whinh snowed high relaxation staciiivy up to 200°C, isles ae = 
alae be ~ - boat . Mass ee 
es facing, the reianatiion crocess, occurring He on c 
na Z wr wet ¥ ie hie is : ae ; 4 : ae oA ore 
af recrystallizaticn, may oe desoribed yy ae ree eR 
rats increases nieticeably after the Rompe ce: nee ae 
attatned Tne maynitade of the reiaxavica. s-tso- . 
at ‘ sa. with a héeher degree of pre.iminary 3 
cre: a te z¢ pik 2 hag nat : 
Se en ee ee A en ee EE SRE OMe Teeroreene Te 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013441 


“BEPROVED FOR RELEASE: ues ey, August 01, eee CIA-RDP86-00513R001344: 


: eA Ue EAT eee eS GAS RE ERED SAT 


9/183 /60/000/ fo04 /008 /009 


- Ele type fs ap- 
eyalsen of 4 
creases the relayatton stability, 
There ars 7 sete of grapns, 2 tacies 


Strarhural # 
Tnis is of 2s 
and 13 Sovtes, 


ASB 0C TATION: Vesey zactrnyy poltrekhn 
Ingtitute of Correspondance © 
termicheskoy, oprabetk! metal 


& 


Teermal Treatment of Mevais) 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013441 


“APPROVED FOR RETEASE- Tuesday, A 
ugust 01, - 
y = = ices emt _— riicamipaaa aio eae x sell be eee ae ae. Llano ii 
sn vt = ea 


_ 8/133/60/000/005/003/005 


“AUTHORS: | Rakhshtadt, A, G., Candidate of Technical Sciences, Docenty 
3 : gate’ rove Res candidate of Technical Sciences, 


; Moiseye¥» Vv. Fe, Engineer 
. 3 A 
TITLES: Heat Treatment of Spring Alloys Used at High teaperatures: 
"PERIODICAL Stal", 1960, No. 5, pp. 468-472 


EXT? Tests were carried out on the elastic properties of three _ 

‘types of spring steels during heating under various conditions. -Pirst two. 

., austenitic epring steels were tested with the following composition: : 
andW 702: (EI702)Mtype allo e H36XT ID (MSoKHETE Ys Or 42.0%; Ni 35-72%: my 2. 98%; ie 

. Al 0.68%, marked nia (Pa) #¥and an} W702 (E1702 une alloy: W Hy 36x Thos aS 

. (N36KHTY UMS ) +C_ 0.035%; Si 0.39%: Mn 1419%3 Ni 359%; Cr 13.08%; Ti 2. 19%; 

- Al 1.23% and Mo 4.70%, narked {1 & (PB) «i The ingots tested were forged, cold 
and hot~rolled, with intermediate hardening:at 1; 0000.. 1, 100°C. The samples 
were pressed from cold-rolled strips 0.5 mm thick; The heat treatment for. 
the PA alloy differed from the conventional inasmuch as after hardening 

{started at 950°C). in water tempering took place during 8 hours instead 
_of..2-3 hours at 750°C, in order to stabilize the structure more. effectively 
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Ce ow tke . a =) y33/so/bon/e0r/"2Hy : 
“a Heat treatment of Spring Alloys Used at Hign Temperatures. 3 rere 


“and :to obtain a higher heat-resistance, although this could only be done at. 
- thee: the elasticity limit at normal temperature. After establish- 
~ ing and comparing the limits and the moduli of elasticity, as well as the - me 
electrical resistance of both alloys subjected te the same. condition of 
-- heat treatment, it was found that by adding molybdenum to the E1702 
- N36KhTYu alloy the bond strength in the Lattice of the solid solution was.” 
- dnereased resulting in a higher atrength and hardness of. the alloy both. 
after hardening and tempering, while the kinetics of hardening were notes 
os changed essentially. The moduli of elasticity for both types (PA ané PB) 3. 
changed in linear relation. with the test temperature and this conformity ae 
promoted the. thermal compensation of the changes in the elasticity modulus - : 
and is a valuable property. of spring steels used in jnstrumentde Tests at 
various holding times (25 sec and 1 hour). and different temperatures ie 
established that the PA steel. was not sufficiently heat-resistant and when © 
 {mproving its heat-resistance by hardening at 1,1009~1,150°C its elastic = 
"properties were lowered. ‘On. the other hand, the Fs steel kept its high - >> 
elastic properties even at 300°C on account of the strengthening of the 
boundary zones of the erystal grains in connection with the reduced extent 
‘of the decomposition of the solid solution and the general increase in the 
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~ p010/B016 
>. AUTHORS: Pakhshtadt. As Gey Shtremel', M.A. 
wo PITLE: - New ilet hod of Determining the Flastie Limit on Thin Flat 


Samples ; 
/ PERIODICAL: © gavodakaya laboratoriya, 1960, Vol. 26, No. 6, pp. 144-749 


‘TEXT: A method of determining the elastic limit is described, as well 
--as-a device developed and used by the authors since 1953. This device is 
applied along with the apparatus for the determination of the micro-~ | . 
hardness of the (MT (PUT)-2, or nMT(PUT)-3 type. The mode of action of “Ce. 
this device consists in that the flat parts are aubjected to a ; ; 
longitudinal bending up to a definite deformation and the deflection 
“which remains after unloading is measured by a microscope by the method 
.. Of foctising. The device used to bend the specimen ig duseribed briefly by 
the aid of a graph (Fig. 1). The maxinun relative increase in length on ws 
~ Jangitudinal bending is calculated by the method of Yee P. Popov. The. . Shea 
equations as well as a nomo;raph (Fig. 4) which are applied to deterzine e 
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_ YOROB'YEV, Vladimir Grigor'yevich; RAKHSHTADT, A.G. ote ; 
-NIKOLAYEVA, 7.D., red.; PAVLOVA, V.A-, tekhn. red. 


‘(Theory of heat. resistance: Heat resistant steels’ and 

alloys )Teoriia zharoprochnosti. Zharoprochaye stali i splavy; 

‘lektsiia dlia studentov mashinostroitel!aykh spetsial'nostel, 
_. izuchatushchikh kurs "Metallovedenie 1 termicheskaila obrabot- 

ka," 1 dtudentov metallurgicheskogo fakul'teta, izuchaiu- . 

shehikh kurs "Termicheskaia obrabotka." Moskva, Gos, izd-wo 

"Vysshaia shkola,* 1961. 74 p (MIRA 16:4) 
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-. AUTHORS: Geveling, N. N.,.Puchkov, B. I., Rakhshtadt, A. G., and 

ie i Rogel'berg, I. Le ee aor 

_- TITLE: fees is Device for Measuring the Relaxation of Stress in Thin Metal 


Tapes on Bending hb ts 
PERIODICAL: Zavodskaya laboratoriya, 1961; Vol. 27) No. 1, pp. 89-91 
| PEXT:- To study the relaxation of stress in thin metal tapes made of 

_ spring alloys, the tapes were attached to cylindrical frame by means of 
“two ledges. The magnitude of initial stress depends 
and thickness of the metal tape. The relaxation stress.is ca 
h (i - 4), where E = modulus of elasticity, 


lculated from. 


the equation 6 = 0-5 E 


he thickness of the metal tape, 
ye are radius after relaxation. | 
was studied with beryllium bronze. There .are 3 figures an 


7 references. 


R = initial radius of the arc, and 
The kinetics of the relaxation atress 
d 5 Soviet 
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AUTHORS : -Rakhshtadt. A.G-, Rogel’bers, I.L., Candidates of 
- Pechnical Sciences and Puchkov, Bols, 
; Sveshnikova, GoA-, Engineers > nee 
TITLE: A study of methods of increasing the strength of | 
pores ee copper-base spring alloys Pea 
_ PERIODICAL: ‘Metallovedeniye i termicheskaya obrabotka metallov, — 
. now 1, 1962,.45 ~- 56 ; ie 2 aie 


TEXT: |The object of the investigation described in the 


present paper was to carry out a systematic study of the effect 
- of mechanical and thermal treatment on the mechanical properties 
of several copper-base alloys. These included: 
yn85 (185). (84.67% Cu, remainder Zn); 57 80 (L80) (79.18% Cu, 
remainder Zn); J168 (L68) (67.26% Cu, remainder Zn); 
Bp.0Q 6-5-0015 (BreOF6.5-0-15) (6.4% Sn, 0.20% P); Bp.OG 4-0.25 


(Br. OF4-0.25) (3.56% Sn, 0.28% P); 6p.0u, 4.3 (Br.OTs4-3) 
-(3294% Sn, 301% Zn); Bp. (Br. AZ) (7.63% Al); Gp.KMu 3-1 
(Br oKMts3-1) (2.82% Si, 1.15% Mn); MUL, 15-20 (MNTS15-20) 
~ Card 1/40, Peet Ge SRE! te ead ar 


SEY Ee MRC ARTA Et GR RYO S TERS EN REE Ee RT Me ee ee he: 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013441 


“APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001344: 


Par SEE BE Feapes NAYES Mert eoetigrarr yg ems 


Seance SRY SERS Tr Lana asearn ene poem ene “ogg ps ar 
S = noe, 


“33467 ; 
: are aie = ete $/129/62/000/001/010/011 
A study of methods of .o+- E193/E383. 
(65.19% Cu, 14575% Ni, remainder Zn). The alloys were melted - Ke 


in an induction furnace and the ingots, after two hot-rolling 

operations, were cold-rolled with intermediate anneals, the 

- last anneal being carried out on sheet 1.5 mm thick- This was 
“cold-rolled to the final thickness of 0.75, O65 or 0.375 mm. 

The mechanical properties were measured both on cold-rolled — 

material and on specimens subsequently heat-treated. All the 

tests were carried out two months after the completion of thermal 

and mechanical treatment. The results can be summarized as 
follows. 1) Coid plastic deformation increases the hardness, 
‘elastic, limit, elastic modulus and electrical resistance of all 
the alloys studied; this effect increases with increasing ; 
degree of cold-working and is associated with an increase in the 

dislocation density, formation of stacking faults and a change 

in the atomic structure of the alloys. Regarding the effect 

of alloying additions on the work-hardening characteristic of 

‘copper, tin has been found to be more effective than aluminium, 

‘silicon or Zinc. 
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2). An additional increase in the mechanical properties, 


affected by cold plastic deformation, can be obtained by a. 
low-temperature treatment carried out below the recrystallization 


temperature. The higher the degree of work-hardening, the more 
pronounced is the effect of this treatment. The changes brought 
about by cold-working alone or combined with low-temperature 


- annealing are exemplified by the results obtained on aluminium 


bronze (alloy A7)-. These are reproduced in Fig. 14, where the 


increment. of the elastic modulus (LE, kg/mm"), elastic limit. 


prs ke/om ; | } 
(Q , S.mm"/m) are plotted against the degree of cold 

deformation ‘(%) without and with subsequent low-temperature 
annealing (continuous and broken curves, respectively); instead 
of the true elastic limit, the values of 0.002, 0.005 and 


0.01% proof stress (85 602" 005 and 0% 43 respectively) 


kg/mm”), Vickers hardness (HV) and electrical resistivity 


are. plotted. The increase in the elastic limit brought about 


-. by low-temperature annealing can be attributed to the resultant 
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relief of localized stresses, elimination of point defects, 
diffusion processes associated with atomic displacements, and 
redistribution of dislocations. s Patan a 
3) All the alloys studied in work-hardened condition are 
anisotropic in respect of their elastic properties. This 
effect is evidently associated with anisotropic distribution 
of dislocations on the active slip systems. Since the 
“inerease in the elastic limit brought. about by low-t emperature 
annealing is not the same in all directions, anisotropy of 
elastic properties in material subjected to this treatment is 
. aa practically non-existent, This is demonstrated in Fig. 2, 
‘showing the magnitude of 6) go5 (kg/mm") in various directions, 


the vertical and horizontal directions corresponding to directiow — 
parallel and normal to the direction of rolling; graph a 
_relates to specimens cold-worked to 60% reduction, graph 6 
to specimens subsequently annealed under optimum conditions, as 
-. shown:in Table 3; Curves 1 - 4 relate to 1 ~- L68, 2 - 
‘Br.OF6.5-O0«15. 3. - Br.KMts3-1 and 4 = MNTS 15-20, 
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4k) None of the alloys studied is in a stable condition 
after plastic deformation. | Brasses, in particular, if loaded 
under conditions. of stress different from those obtaining during 
the initial cold-working operation, suffer a decrease in. = RS 
strength. This effect is attributed to the destruction of wan 
atomic segregation brought about by the first plastic-defor-- et he 
mation procesSe— : 
.§) The low-temperature treatment of work-hardened specimens 
ef the alloys studied does. not significantly increase their 
- yesistance to heavy plastic deformation, which indicates that 
(the combined mechanical. and thermal treatment does not bring 
about. effective blocking of dislocations: It is for this J. 
- reason that a sharp decrease in the elastic limit of brass _ X 
and bronze A7 is produced when, after plastic deformation 
- followed by low-t emperature annealing, they are again plasti- 
“cally deformed even to 4 very small degree: Consequently, parts 
‘made of these alloys and treated in the manner described should 
“not be stressed in service beyond the elastic limit. 
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6) Low-t emperature treatment of work-hardened alloys increases 
their relaxation stability. This is demonstrated by the 


- relaxation (stress O. ike /ume versus time, hours) curves) ~ eo 
‘reproduced in Figs 4 for a ~ L68, 6 - L80, 3 ~ L85, 

4. = BreOF4-0.25, 0 - Br.OF4-3, e - BroOF6.5-0615, : 

yeo- Bro A7, % - BreKMts 3-1, u ~ MNTS15-20, Curves 1 relating. 

‘to. specimens cold-rolled to 60% reduction and Curves 2 to. 

specimens subsequently annealed according to the schedules 

shown in Table 3. In addition, low-temperature treatment . 

_ increases the stability of elastic properties of the alloys © 

under conditions of cyclic loading: For instance, in the case 

of.a cold-rolled specimen of MNTS alloy, subjected to : 


; 10? cycles under a stress of 22.8 kg/mm* , the relaxation stress 


5 
decreased after 360 hours from 57.5 to 26.2 kg/mm ; (in the 
case. of specimens which after cold-working were annealed at 
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300 °c for 3 hours, the relaxgtion stress decreased under the 
same. conditions to 38.0 kg/mm only; the elastic limit © 
decreased by 5% in the former and remained constant in the 
latter case. ‘There: are 9 figures, 3. tables and 36 references: 
30 Soviet-bloc and 6 non-Soviet-bloc. The four latest English- 
language references mentioned are: Ref. 14: 0. Izumi - 
Journal of the Japan Institute of Metals, v-23, 1959;- 

Ref. 34: oR. Feder, A. Novick, D.B. Rosenblat - Journal 

Appl. Phys-, V+29 1958; Ref. 35: Le-Claire, D., Lomer, M.M., 
Acta metallurgica, Vv-2, N0o- 11, 1954; Ref. 36: A. Cottrell, 
R.G. Stoks - Proc. Royal Soc., V-A233, 1955- 
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- PEAT: Based on both Soviet and foreign sources, 
paper is an. expositioa of modern views on. the behaviour 
“ander stresses near ‘the elastic Limit. A concepl of elasticity. — ke age 
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also be borne in mind that ‘the onset Brvabuernal sine stic 
deformation cannot be detected at slow rates of strain since, 

‘once a certain duration of “loading is exceeded, the results 
obtained can be obstured by an elastic after-effect, stress 
relaxation, ‘etc. The role of dislocations in the initial stages 
of plastic deformation is discussed in the next paragraph, with 
particular reference to factors inhibiting the movement. and format- 
‘ion of single. dislocations... Finally, .the part played by grain 
boundaries in the process studied is discussed in relation to fine 
slip, movemont of dislocations and movement of grains one. — ; 
relative to the other. In conclusion, it its stated tnat in order 
to increase the elastic limit, endurance Limit and relaxation 
stability of metals, it is: necessary to increase their resistance 
to small plastic strains. This can be attained by work- or 

phase. transformation- ~induced hardening and by dispersion hardening 
‘Tire best “rosults Should be obtained by treatments which combine 
all these processes. and which. are exemplified by various. types 

of the ermomechanical treatment. There are 6 figures. 
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AUTHORS: | ‘“Bernshteyn, M.L.; Rakhstadt, A.G.; -:» Docents, Candidates of Tech- 
nical Selences - setts ca . 


TITLE: : _ Thermomechanical treatment of spring steel and its. reversibility 
PERIODICAL: Stal’, no. 4, 1962, 346 - 348 


“TEXT: °°. Steel alloys.used for Springs must display resistance to plastic de- ; 
‘formation and resilience. To improve the properties of these alloys tests were . 
carried out.to include a thermomechanical treatment in the production process of - 
laminated and nelical springs. 55%T? (S554uhGR) and 65! (656) steels of the fol- 
lowing. composition. were used in the tests: . 55KhGR grade steel (in %):. 0.53-C;- 
0.35 S13 1,0 Mnj 1.1 Cr; 0.003 B; 0.03 Ti; .65G grade steel: 0.64 C; 1.05 
Mn; 0.25 Si. he specimens of the first steel grade were heated up to 920°C, " 


-. rolled on a two-high mill with reductions of 15, 25, 50 and 75% for one pass, 


then straightened under a press and air-cooled which, for this grade, was equi-- 
valent to complete hardening. After this the specimens were tempered at-100, — 
200, 250 and 360°C for 40 min. The 65G steel grade specimens were treated in 4° 
different ways: I) Refining and oil hardening at 870°C and tempering at 650°C: 
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It was found that the tnermomechant 

duced by 25 - 50%, hardened and tempered at 250 - 3 

tne strength and ductility of this sprina gsveel. 300°C) Conechanteal treatment 

nas a stabilizing effect on its characteristics: the practical {mporvance being 

that this stabilizing effect on the steel can be preserved after additional high- . 

temperature pemperings repeated nardening anc Low-temperature tempering. ~The re- 

peated reat treatment imparts to. tne steel specimens, after processing on metal- 

worming macnines, the same degree of strength and ineveased the dquetility as oo- 
anical treatment. In this way 44 is possible to apr 

snop, in the last stage of 
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characteristics of 65G steel grade, aftar the four neat treatment schedules given 
above were the following: — Pee oe ee 
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direction transverse to rolling (o,,) than in the direction of Eee 
‘rolling (0,,). | The. ratio Oe1/8e). varied between 1.10 and 1.90. - 

_ The respective values of the ratio of the moduli of elasticity 

varied between 1.0 and 1,2;. no correlation was detected between : 
the limit of clasticity and the modulus of elasticity. After low — 
(below reerystallization) temperature annealing the limit of 


‘elasticity of the investigated materials (with the exception of - 
tin bronze) increased appreciably whereby the increase was , 


greatest in the direction of rolling and least transverse to the — “ 
direction of rolling. Thus, the anisotropy diminished after low 
temperature annealing. - In the tin bronze, low temperature 


* 


annealing did not reduce the anisotropy of the limit of elasticity. 
‘Thus, low, temperature annealing does not only improve the elastic. 
properties of tinless bronzes, brasses and German silver but also 
reduces the anisotropy of their elastic properties. The authors 
attribute the anisotropy to the distribution of dislocations and 
‘the associated field of oriented microstress. The relatively 

small change in the anisotropy of the limit of elasticity. of tin 
bronzes as a result of low temperature annealing is probably — 
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$/126 /62/013/005/013/032 


Ma £193/E483 
‘AUTHORS: | Puchkov, B;I., Rakhshtadt, A.G., Rogel'berg, I.L. 
TITLE: . “A study of the effect of deformation and annealing 


on the anisotropy of the elastic limit of the 
7% aluminium. copper alloy : 


PERIODICAL: Fizika metallov i metallovedeniye, v.13, no.5; 1962, 
: 3728-7354 si a ee 


TEXT: In continuation of an earlier investigation carried out 
“by B.I.Puchkov and I.L.Rogel'berg (FMM, v.10, 1960, 302) the. 

‘present authors. conducted a systematic study of anisotropy of eae 
the elastic limit (or, more precisely, of the 0.005% proof stress): . oS 
ef a copper-base alloy containing 7.1% Al, with particular ae Se 

peference to the effect of both plastic deformation and 
annealing temperature as well as the effect of repeated 
deformation and annealing... The experimental material was. 
prepared by hot rolling 40 mm thick billets to 4 mm sheet which 
was then reduced cold to 0.35 mm with intermediate annealing at 
700°C. |The method described in Ref.4 (A,G-Rakhshtadt and ng 
Card 1/9.) ae ; - : ee . 
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M.A.Shtremel', Zavodskaya laboratoriya, v.30, no.6, 1960, 24h 
Metallovedeniye i tormicheskaya obrabotka metallov, sb.41, 
MVTU im, Baumana , 1955, 219) was used to determine 90.005 

of Specimens, cut from the cold-rolled Sheet at an angle of 


30, 45, 60 or 90° to the direction of rolling, 


The effect of annealing 
%9,005 (kg/mm2) of 
plotted against the annealing 

t curves 1 and 2 relating to values of 90.005 

in the direction normal and parallel to the direction of rolling, .. 
respectively, . The effect of some other factors on the , 
anisotropy of the elastic limit is. shown in Fig.7, where the 
“vertical and horizontal axes represent again the directions 


7 1 
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4 $/226/62/015/005/013/051 
A study of the effect 1... eee B19578485 


paraliol ‘and normal to the direction of rolling sna the 
Various curves, showing the variation of - 69,005, relate to — 
specimens which had been given the following treatment: = -- 
‘l- rolling to 50% reduction;. -2 =~ rolling to 50% reduction 
followed by rolling in. the transverse direction to 8% reduction; 
“3 --as in 2, plus 30 min at -280° Cc; 4 = rolling to 92%. reduction; 
5 + rolling to 92% reduction followed by rolling in the transverse 
direction to. 8 reduction; -6 ~- asin 5, plus 30 min at 280°C, - 
Several conclusions were reached. 1; The plastic deformation- 
induced structural changes, causing anisotropy of the elastic 
limit of the alloy studied, can be fully eliminated by annealing | 
the material below the peeryetnl tization temperdture, 

Pe icky Anisotropy. of the alloy annealed.below the recrystallization 

: temperature can be fully restored by light plastic deformation. 
3. Anisotropy of plastically deformed material can be substantially 


altered by rolling the material in the direction normal to the | Res 
direction of the first rolling operation, even if only a. small x : 
reduction (7%) is given in the second rolling operation, ee 
4, Work- shardening of the alloy studied is very mon URAL OTM, and i 
Card 3 ; oo os . # te, e aay 2 
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even after very heavy reductions so 
- show no resistance to further defor 
and annea ling-induced 
limit of the 7%. Al=Cu 
Magnitude and mode of 
- Caused by redistributi 
There are 7 figures and 1 table, 
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Sa via 3 BL 937 E385. | 


AUTHORS: Rakhshtadt, A-G-.and Shtremel’, M.A. 


ze. obi cuae aa ; 
TITLE: © The initial stage of stress relaxation in spring 
; alloys... : ; 


PERIODICAL: Fizika metallov i metallovedeniye, ve 14, nos TGs 
ae ee 1962, 153 - 157 ee Fae 
TEXT: - The object of the present investigation was to 


determine the rate of stress relaxation é and the residual ~ Ee 
strain € 9.7 in the initial stages of this process for alloys. ip) fe 


listed in Table. 1, where their composition is also given. 
Tne experiments were carried out on flat test pieces in the 
- following manner: a given bending stress (in the 26 - 55 kg/mm 
range for Be bronzes) was applied to the specimen for 5 5eC, 
after which the load was removed and the residual stress 
“measured; this procedure was repeated several times so that . 
Egor was measured on specimens held under a given stress for 


a total time ranging from 5 - 1 200 sec. The rate of 
relaxation was calculated from € = Ac/At , where 
o Card 1/6. ; : 
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The initial stage of .... | - £193/E383 


Be = ey, 1 is the increase in the residual strain attained in ee 
time At . It was found that for all the alloys studied the ee eects 


_time-dependence of é& in the log e/log t coordinates 


(at o- = const) was linear. Similarly, at any given moment _ a i 
of t , log & increased linearly with increasing OY” , although. - [fr 


_in this case the linear. nature ofthe relationship was less 


evident and the results were more Scattered. A general equation . 
for the stress relaxation (under the conditions employed in the 
present investigation) was derived. on the basis of these results, . 


-in the form: 


Cc ar 
Bee MOL: ath eae tay 
or Dre, 
ko ' 
Coo = Soop (ta) + Cor” in — (2) 
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where t = 5 sec. The values of constants Cc and k 


accuracy of data on the elastic 

_ described by them in Zavodskaya laboratoriya, 1960, no. 6, 744, 

It was found that the error due to this factor : 
-There are.3 figures and 2 tables. - 


ASSOCIATIONS: . Moskovskoye vyssheye tekhnicheskoye uchilishche 2 


im. Baumana. (Moscow Higher Technical School 
ime Bauman) 


Moskovskiy institut Stali (Moscow Institute of | 


Steel) 


. SUBMITTED: October 31, 1961 (initially) 
644% mt ‘January 23,-1962 (after revision) 


was negligible. 
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“ AUTHORS:  -Lozinsk iy, MM. G., Hirotvorskiy, Ve5.. ‘and 


' Rakhshtadt: a AsGe 


wee 


TITLE: ° A study or. ag ,cing of beryllium bronze: 


PERIODICAL: “Fizika metallov metallovedeniye, vs 144. nos 6, 
-_ , 1962, E34 -~ 42. © , 
TREAT: Microhardness measurements were used: to eeaay various ~ 


aspects of ageing of 2.55. Be-Cu alloys, which were given 24- -~hours | 


treatment at 780 °C, followed by water quenching, to ensure. struc- 
tural homogeneity. of the experinental specimens. Ageing as. well | 
as hot-hardness nleasurements were carried out in vacuum. ~The 
investigation covered the following: determination of the 


both at the ageing temperature and after cooling to roon tenpera- 
tures: comparison of theidnetics of ageing in the interior of the 
Srains: and in‘the grain-boundary regions. The results.can be 

summarized as follows. | 1) The microhardness, of beryllium bronze 
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. 5/126/62/014/006/005/020 
A study of ageing Wet ee ks EL 93/7 E38 


aged for.1.5 hours at 356 | nC iner eases oflightly on haktine. 
reaching a. onaxinnun value at about 506 °C and decreasing rapidly © 
above: “oo. Se ive. microhar “-dness of solution-treated specinens 
also increases on heating due to decomposition of the solid 
solution but the values obtained at any given temperature are 
lower than those of the preliminarily aged material. 2). When the 
beryl lium: bronze is age-hardened at 350 C for 350 - 60 min, its ae 
om xinun.. nicrohardness at the ageing temperature is the same as that’ °- 
oweagured (after aseing) at.room teanerature. “When the ageing time / 
‘exceads 60 min the room-temperature microhardness of the alloy 
becomes lower than that measured at the ageing temperature,,the - 
Gifterence between these two vanes reaching about 90 kg/mm for 
alloys aged for. 6 hours. 3) The microhardness of solution~- 
‘treated beryllium bronve is higher in the grain-boundary 
regions than in the interior of the grains.. This effect is due 
to a higher concentration of beryllium in-the grain-boundary 
-regions where - possibly - some precipitation-hardening takes 
blace during cuenching. 4) The grain-boundary region and the 
interior of toe grains harden at different rates during ageing. 
- The interior of the grains hardens at a faster rate in the initial 
_ Card. 2/3 , ae : Ba ns. 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013441 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 Sen ti here 


So AS SE ee ERE SL 


. : 5/126/62/014/006/005/020 
A study of agoing ..... Be EL95/E383 
“stages Of ageing. — The microhardness of the Grain-boundary zones: 
and the interior: of the grains ‘is paractically the same at the 
moment corresponding to maximum hardness; the decrease in hard- 
“ness in the grain-boundary regions is much more pronounced: under ~ 
conditions of: over~aseing. 5) After ageing for 10 min at 350 °% 
the microhardness of the b-phase in-the wolutjon-treated alloy 
increases from the initial value of 560 kg/mm* to 640 kg/mm". 
6) Ageing of beryllium bronze Tor critical applications Should be’ 
Carried out under. conditions Which ensure equal hardness. at the 
Grain boundaries and in the interior of the Srains. The optimum 


ageing time at 350 7a is 1 hour. There are 7 figures and 2 tables, BO) 
~ Science of Machines) a = 
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‘thermomechanical naeiree of spring steel and its reversibility. 
. Stal! ae N0 04, 3346-348 162, (MIRA 15: 35) 
(Steel—Hardening) a 
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Sr een Bee Behe Fete ei, ake 8 5/139/62/000/913/995/0%5. 
“>. The effect of poron and.....- = ee ROSK/AL27 

Ee oe dace f° OB Chae Cc Mn. Si. ah See a ee 
| ) 5h 1,02 0,35 14. 0,06 0.003 Sip i O54 17) 185 0,06 “0,093. 0 2 oe eg 
CAGE 2 0,54. 1,19 0,32 1.2 0,06 (0,006 #| 2 0,55. 1,65 138 0,06 9,096 a are 
5 0°35. 1,05 0,37 1.3. 0.06 0.01 3 0153 1.7. 1,40. 0,06 0.04 e 

1 0,55 1,08 6,24 13°: —. 0,003. B* 1° 0,54. 1,7 3,08 0,060 | = : 
9 ‘0,55 1.1 0,30 1,5 0,06 — oe 2 0,54.1,5 1,05 0,10 0,003 a 
30,53. 1,04 0,32 1,30 -9,09. 0,903 ° 3 0,54 1.6 - 1,1. 0,32 0,003 Bees 
4-0,55 0,99 0,32 1,35 0,16 0,003 4 0,54 1,65 1,15 0,24 0,003 Be 
5 0,55 0,94 0,36 1,30 0,24 0,003 i oe . : 
BEA NO NN 0/53 1,0 1,8 0.3) — _ me : es 
Prior to adding boron the steel was reduced by aluminum, then titanium was “added. oo ees 


Tests carried out to. study the hardenability of the new grades showed that an 
addition of & 003% boron greatly {improved this property. Addition of up to 0.06% 
titanium to steels containing 0 ,00%% boron improves the hardenaoility etiil 


further, When-more than 0.06% titenium was ‘added, how 


ever, twnis property of the. 
steel deteriorated, most probably due to the crystallizing effect of. titanium 
‘gompounds teading to the transformation of the supercooled austenite -phase. Tne 


nium weakens the tendency ” to grain cade in the - 
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7 E . | © 8/1393/62/000 /011/005/5 
The effect »f boron and....-- oer ue Agaric! 


steel structure, on account of the capping effect of titanium compounds that are 
not dissolved in the austenite phase, not even at high (up to 1150°C) temperatures, 
- The optimum addition poth with regard to grain growth and hardening properties: 
- are 0,003%, boron and 0.06% titanium, The addition of .0.06 - 0.12% titanium slight 

-ty reduces the strength of the test grades. The 55SGeR grade, containing various --_ 
amounts of boron and titanium has a higher ductility than the conventional 5552 
grade, The threshold of ductility will be atteined with 0.003% boron and.O.1 - 
~ 0.16% titantum, Optimum ductility for the 55SGeR grade will te obtained with: 
annealing at 250°C, whereas for the 55KhGR grade at 390°C, In_ the 455GeR grade 
‘the value of stresses reaches the maximum simultaneously with the maximum value 
of ductility; at the same time the microplastie friction starts developing. 
Spring steels containing boron and titanium show.a lower tendency to decarburiza- 
tion (in 5oKnGR grade: 0.01 mm, in 59SG2R: 0,005 mn, whereas in the 5952. grade: 
0.12 mim)..° Tne test grades proved superior to the conventional spring steeis’ 
also in view of relaxation stability, wnich was tested under unf-axial extension 
at a stress of Jy = 120 kg/mme, To obtain a high degree of relaxation stability, 
the steel must contain sufficient cnrom., In general, the optimum amounts of 
boron and titanium added depend on the steel composition, Greater amounts of 
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boron and titantum Should. be added to chrome -manganese steels, than to stii 

“* amanganese ones... If higher ductility is required, the boron content should 
increased, . The 55KnGR grade should be applied for heavy Purpose Springs, In 

structures operating under high static Stresses, and where the ductility of tie. 


Spring is not of primary importance, the 55SGQR grade Should be used, There are 
8 figures, | me ee ; ; 
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Anisotropy of the elasticity limit of industrial copper apeing. alloys. 
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PUCHKOV, B.J.; RAKHSHTADT, A.G.; ROGEL'BERG, I.L.; SOKOLOVA, I.M. 
Effect of plastic deformtions and hese gir ea on the 
‘anisotropy of beryllium bronze hardening and recovery. 
Issl. splav. tavet. met. no.4:224-232 '63. _ (MIRA 16:8) 
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AUTHOR: Bron, D. Ie3 Grusdov, P. Yao} Levites, I. I.3; Rakhshtadt, A.G. 
= apse CLL STAN EEE : 
“TITLE: The influence of austenization temperature on the kinetics of isothermal ; 
transformation of super cooled austenite see 55 ENGR, and 50 _KhG 30_EnG ie 
ae a =e a ee \ Yo 
SOURCE: Metallovedeniye i termicheskaya obrabotka metallov, noo 6, 1963 » 10-12 


TOPIC TAGS: 55 KhGR steel, 50 KhG steel, austenization temperature, isothermal : 
-. transformation 7 


ABSTRACT: ‘the stability of austenite 55 KhGR and 50 KhG steel ante the ‘iso- : i 
thermal process increases with that of the temperature of heating. In the inter- 
mediate region of the transformation, the stability of cooled austenite increases 
as the temperature rises to 900C, but decreases as the temperature further in- 
‘creases to 1100C. This is explained by the increasing influence of concentration 
. of thermal vacancies on carbon processes in the austenite. The alloying of chrome 
‘manganese steel (with a 0.5-0.6% increase of the carbon contents) with boron — 
sharply. increase the stability of cooled austenite, and hence the ae of 
steel. Orig. arte has: 2 figures... 
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“AUTHORS: . Bron, D.I., Rakhehtadt, A.G., Levites, I.1. 
“mans  ghe effect of thermomechanical treatment on the fatigue’ 
-. strength of 55XTP _(55KhGR) grade steel aoe 


~ “PERIODICALs | Metallovedeniye i termicheskaya obrabotka metallov, noe 4, 
=. 19635 50.- 31. LF es a oe 


oO PEXT 3 - Phe authors investigated the effect of heat treament and high- oe 
_| ‘= temperature thermomechanical treatment on the fatigue characteristics of Peted 
-'¢he 55KhGR spring steel, containing 0.57% Cy 0.36% Si, 1.3% Mn, 1.146 Cry |: 
9057% Tis 0.5% Ni and 0.0037% B. Flat specimens were tested on the HPC -2 : . 

-(1RS-2) machine in regular symmetric load cycles in one plane. It was found '_ 
that the optimum tempering temperature for this steel grade was 520 - 560°C. ' 
High-temperature thermomechanical treatment improves the fatigue characte- 
‘riaticsa of this steel, the fatigue limit increase amounting to 10% at least, - 
while the limited durability features 4 reduction of 50% increase by a 
factor of 9. The optimum tempering temperatures of 55KhGR steel after high-.:. 
. «temperature thermomechanical treatment are in the range of 250 = 300°C. If *: 
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the effect of high-temperature 


treatment with low de taken off, High-temperature th Pe 
grees of reducti - ermomechanical (— 
characteristicg of the steel in the bere Patio) improve the fatigue i 


perature of 250°C. There are 2 figures and 1 ¢ Miia at a tempering ten- 
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TITLE: Analysts of the properties of steels EPS1 and EP52 at high temperatures 3 
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EP51 steel, EP52 steel, E1702 aeeek. 
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“TRANSLATION! New apring | siests EP51 aad EP52, containing, similarly to £1702 

steel, (in%) $0.05 C, < 0.5 Si, 0.8 - 1.2 Mn, 11.5 =. 13.5 Cr, 34.5 - 36.5 Ni, 

2,8 - 3.2 Ti and 0.9 - 1. 2 Al, but. including in addition 4.5 - 6.0 and 7.8 =-- 
rf 5% Mo, respectively, - were tested for mechanical ‘properties in a heated state. . 
Steels containing Mo exhibit a narrower temperature range of high plasticity 
(950- ~1150C for EP51, 1000- 1150C for EP52, 950-1200C for £1702) and higher levels 
of fo» especially up to 950C. Properties at temperatures up to 500C, after 
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quenching from 960 or 1100C ‘and ee ‘at 750C,. were studied to determine the 
applicability of EP51 and EP52 as spring steels, (The Mo" Mo* dlloyed steels exhibited 
_ substantially higher op and &, than EI702 steel. EP52 steel does not soften - 
up to 500C, . Quenching from 960C resulted in higher @ y for all steels than - ro 
quenching from 1100C. All three steels exhibited a similar temperature dependence; - 
of Young's modulus, The dependence of the plastic limit on temperature and . 
results obtained in relaxation tests indicate that steels with Mo surpass i 
E1702 steel in heat resistance. The plastic Limit of E1702 steel begins to drop : 
“above 200C, for EP51 above 300C, E1702 steel has peak relaxational stability when 
:| quenched frot 950-1000C and tempered at 700C. Comparable data for EP51 were © 
' 1050-1100C and 750C (2 hrs.) or 700C (8 hrs.); for EP52 the rerpective values 
were 1150C and 750C (2 hrs.). The maximum operating temperature was 200C for 
spring made of EL702, 300C for EPS1 and 400C for EP52, Bibl. with 6 titles; 
1 table, 9 illustrations. Yu. A. 
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” TITLE: Hardening of eaapae lads cke “nickel alloys suring prerecrystallization os : te! 


“s and softening with repeated eri 


SOURCE: Metallovedeniye 1 termicheskaya obrabotka metallov, no. 3, 1965, 17- 22, ye 3 
and insert facing p. 25 . 2 


TOPIC TAGS: metal hardening, metal softening, anisotropy metal patent property, Ae 
es plastic deformation na 


¥ ABSTRACT: The article discusses the effect of eonected deformation (carried out 
./after prerecrystallization annealing) on the hardness of metals and alloys and the: 
resistance to small plastic deformg@jons. Nonrepelted electrolytic nickel, a 
single-ph alloy (aluminum bronze’ with 7% _A1)% /and a two-phase recipitation - 
m- jhardening Uitoy (beryllium bronze) containing 2.53% Be and 0.31% Ni were ctudied. 
(Strips of\the alloys were rolled, subjected to prerecr ae annealing, and. 
a-|repeated deformation (rolling) with different degrees of work hardenin . | PHardening | *~ 
and softening were evaluated a penn in hardness and tensile eta and 
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softening was measured on specimens cut at different angles to the direction of — 
‘rolling. Repeated deformation was found to cause considerable softening in all | 
N'|cases. Softening was most apparent in the fall-off of resistance to small plastic: 
‘|\deformations. Repeated plastic deformation in the direction of the initial defor-. 
‘\mation raises the elastic limit, but does not change the anisotropy cf the elastic. 
‘{limit. A change in the direction of the repeated deformation changes this aniso-_ 
-ltropy by increasing the hardening in some directions and softening the alloy in | 
‘lothers. Repeated plastic deformation of alloys following the initial deformation ~ 
‘land prerecrystallization annealing causes softening in all directions, but to dif- 
jferent degrees. The type of anisotropy depends on the direction of the second de- 
‘| formation with respect to the first. The Konobeyevskiy-Rovenskiy effect is based 
Bjon the fact that polygonization appears during prerecrystallization annealing and 
|breaking up of the polygonized substructure during repeated deformation. This - 
‘Jeffect is general and inherent for both pure metals and alloys; changes in the fine |: 
| steucture of alloys are complicated by redistribution of component atoms, and. fh 
‘Itherefore these changes have a more pronounced effect on softening and hardening in |—- 
alloys. Orig. art, has: 4 figures. <P Pe iia Cee rae 
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TITLE: Effect of microalloying be properties of aluminum bronze 4 b, a4 


~ | SOURCE: Metallovedeniye i termicheskaya cbrabotka metallov, no. 3, 1965, 22-28 


TOPIC T.SS:. aluminum alloy, aluminum bronze, hardening, mocroanalysis ¢ 
ABSTRACT: The influence of microallgying on the properties of bronze Br.A7 after . 
deformation and prerecrystallizationlSnnealing were studied. jPhosphorus,, boron, _ 
and beryllium were used as the alloying elements. The alloy&' contained 7% Al and 
0.03, 0.07, 0.13% P; or 0.0053, 0.0095, 0.01883 B; or 0.0055, 0.009, 0.06% Be. 

From a deformed strip, specimens were prepared on which the elastic Umit, relaxa- 
tion resistance, and hardness were measured. The greatest effect of phosphorus of. 
_|lthe properties of bronze is manifested after prerecrystallization annealing; the | 
hardening produced is apparently due to the formation of segregations and even re- 
gions of excess phase. Introduction of boron increases the elastic limit only =: |... 
lightly, and the greatest hardening is also observed after prerecrystallization® (0... 
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-fannealing. As in the cgse of eeiohedia/ a the optimum annealing temperature is in- |° 

‘dependent of the_boron see sere ag In the case of berylliumpAn contrast to 

S| boron and phosphorus, a maximum hardening at low_Be concentrations (about 0.005%) 
“}4s followed by a decline, and then by another increase. The first maximum is due 

“4'to the formation of segregations, and the second, to the separation of an excess 

J °.)phase whose particles prevent dislocation movement. For the same atomic concentra- |. 
“'|tion of the three elements tested, the hardening produced by phosphorus is the most 

':| pronounced. Relaxation tests confirmed the high thermal orehe of the a isyes 1 

bronzes, Orig. art. has: 98 figures. 
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TOPIC TAGS: age hardenable alloy, ‘themionochanieal tcusenent. double thermonechanid a 
treatment, alloy strength, alloy ey ee alloy ,.42 NKhTYu ace die : 
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ABSTRACT: A new method ‘of strengthening age~hardenable alloys has been naienecaa: 

at the MVTU im. Baumana. The new method, designated "double thermomechanical treat- 
ment. (TMO)," differs from single TMO (austenitizing , auenching, and cold working) 

in that the metal, after cold working with a given. degree of reduction,is rapidly 
reheated to the austenitizing temperature, held for several seconds, and then quenc ed. 
The temperature and holding time of the second austenitizing depend on the reduction 
in cold working. After such treatment the alloy retains the structure of a super- 
saturated solid solution, has a uniform distribution of structural imperfections, — 
and is free of local stresses. Subsequent aging brings about additional uniform - 
strengthening. Double TMO of a h2NKBTYu, ¢ and S6NKhTY uMB ixon-chromium-nick 1 
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base, age-hardenable alloys significantly increased their resistance to small 
deformations, eliminated anisotropy of mechanical properties, slightly increased 
hardness, and appreciably increased ductility. The yield strength after double _ 
TMO and aging (69,992 = 112 and 12h kg/mm? for 36NKhTYu and 36NKhTYuM8 alloys, re 
spectively) was slightly lower than after single TMO and aging (115 and 130 kg/mm?) 
lput the elongation was significantly higher (8% and 2—3%, respectively). After: |: 
double TMO the alloys also had higher rupture, fatigue, and relaxation strengths 
“Jand thermal shock resistance. The EI652 heat-resistant, nickel~base alloy after 
“ldouble TMO had a yield strength of 42.5 kg/mm? at 800C, compared to 27.5 kg/mm? 
after conventional annealing. Double TMO of_EI435_ a Nimonic 75] alloy did not 
improve its tensile properties’ at 800c, but it nearly doubled its ductility, e.g-5 |: 
“Ithe elongation increased from 15,5 to 30.7%. The mew strengthening method can also}. 
-: be applied to alloys which are not strengthened by conventional quenching and aging | 
‘jor by: single MO (N35KhMB, WOKhNM, etc.).. Orig. art. has: 3 fies and 1 a) 
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ABSTRACT: -The results of an experimental investigation of the relaxation v) om 
resistance of copper-base alloys under stress and after low-temperature a annealing 
are reported; the alloys were tested at room temperature ae heated up to 100—200C, 
Pathe, Dt Sada 30-mm thick of these brasses! 4nd bronzes were tested: L62; 185, “A 
L80| L68) Br. OF6,5-0,15 Br. OF 4-0, 25 Br. OF4-0,25, Br. OTs. .4-3, Br. A7, Br. KMTs 3- =]. 6 E 


MNTs 15-20, Test curves/and tabulated gdt a permit d ng ing those conclusions: 
(1) Stress relaxation of Principal co ‘opper-base alloys used in oe was - 
ee | 27 
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~ Idetermined at 20C for 50000 hrs and at 100—200C for 300 hrs; (2) ‘Low-temperature ‘| — 
annealing of all alloys except Br. OF4-0,25 bronze materially enhances the relaxation 
resistance at 20C; the highest. relaxation resistance was found in Br. KMTs 3-1, 
Br.OTs.4-3, and nickel silver; (3) The low-temperature annealing also enhances the 
| relaxation resistance of hot alloys; (4) The MNTs 15-20 alloy exhibited a highest 
relaxation resistance with and without the low-temperature annealing; other alloys ~ 
are unfit for using in springs that work at higher temperatures, Orig. art. has: 
{8 figures and 2 tables. — as _— se 
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| TITLE: Effect of cold working on the {eal properties, and fine structure of. 
steel subjected to thermouec nical treatment ¢ t ee hee 


sounce: Stal’, no. 9, 1965, 846-048 


= | TOPIC TAGS: cold working, epring steel, metal hardening, plastic ‘deformation, — 
mechanical heat. treatnent/ SSENRG spring steel Af west seh, Shae 


ABSTRACT: The hardening that occurs ‘4n steele following their thermcmechanical 
‘treatment (TMT) is usually associated with the rise of e special fine etructure ae 
with a higher density of defects and a corresponding distribution of defects... re 
Hence it may be expected that on additional treatment of the fine structure 

(e.g. by means of limited plestic deformation) the properties of eteel previous- |. 
ly subjected to THT should also markedly change. In thie connection, the authors |. 
investigated the effect of cold plastic deformation on the properties of epring «| 
‘gteel S5KhRG (0.52% C, 0.9% Cr, 1.12 Mn, 0.008% B) following ite high-temperature 
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: chetuceschantcat treatment e (rm), on ueilisicg the maneditecy hardening effect 
(the "reversibility" effect) which consists in that if g s¢del, following its 
HTTMT, is tempered to a hardness allowing ite machiningt ith: cutting toole, ite 
‘reheating without deformation cnd tempering caures apie ee to re-acquire the proper- 
ties it had acquired directly following HTTMT, i.e. the effect of the original 
work hardening is stably retained. In this particular case, "direct" HTIMT was 
- carried out at 950°C with deformation by rolling leading to a-50% reduction of 
area. Immediately after deformation the steel was quenched in: oil. Subsequently, 
the specimens were tempered at 200-600°C; prior to tempering some of the specimens| | 
were cold-rolled with a 5% reduction in area. Reheating of the specimens produced | 
‘the "hereditary hardening effect," i.e. restoration of the high level of strength | 
properties, except in the specimens subjected to the cold plastic deformation 
with 5% reduction in ares, which shows that even a limited degree of cold work- 
ing eliminates the "hereditary hardening effect" by disturbing. the uniformly 
distributed and stabilized systems of dislocations. The characti of change in 
.| properties corresponds to the change in fine structure. The phySical widening of 

the diffraction lines of the atomic planes of a-solid solution is. greater with- | 
out than with such cold working, in such cases. Orig. art. has: 3 figures. 
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TITLE: kffect of pre-recrystallization annealing on the properties and structure | 
of deforned netalg with a body-centered cubic lattice 


SOURCE: Fizika metallov i metallovedeniye, v. ‘18, no. 3, 1965, 424-431 


.° TOPIC TAGE: cry stal lattice structurd| eae: elastic anisotropy, nonferrous 
i metal Bt ioy ; : 7 . 


ABSTRACT: Variations in élastic propertics are studied in connection with struc- 
‘tural. changes during pre-recrystallization of metals with a body-centered cubjc . _ 
lattice. The materials in the investigation were commercially-pure niobium}/an ~~ 
alloy of niobium with 1-at % titaniun’atd an alloy of molybdenum with a smal 
amount of zirconium(0.2%). In niobium and molybdenum a sharp increase was observed 
_ in the elastic limit (resistance to small plastic deformations) which reached 50- 
-100% and was similar to that noted earlier in metals and alloys with a face-center-_ 
ed cubic lattice. In the deformed state niobium and molybdenum are characterized 
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° {by an insignificant anisotropy in the elastic limit and modulus of normal elastici- 
oN ty, At ‘annealing temperatures near the beginning of recrystallization the aniso- | 
tropy in the elastic limit of molybdenum disappears, but remains for niobium and an; 
-.,: | alloy of niobium with titanium. . The anisotropy in the modulus of niobium and molyb+ | 
j.. |denum shows a partial reduction. An increase in the deformation temperature of - 
Ee molybdenum to 600°C results in nearly complete disappearance of the anisotropy in » 
400 -Tthe elastic limit both directly after deformation and after annealing. No similar . 
-* “| connection exists between the change in the elastic limit and its anisotropy and 
| the change of the crystallographic orientation. Pre-recrystallization annealing 
does not change the basic type of orientation but is accompanied by a change in the. 
intensity and the dispersion of orientation maxima. Addition of 1 at % titanium '.. 
has a sharp effect on the orientation of deformed niobium and its change during heat-. 
jing, increases the elastic limit in the deformed state and the degree of anisotropy | “* 
.| and increases the temperature of initial recrystallization. Increasing the rolling| 
-- | temperature of molybdenum to 600°C decreases the scattering of orientation maxima — 
both directly after deformation and after annealing, and also changes somewhat the |: | 
| alignment of the basic orientation maxima. It is concluded that the basic reason . 
|: “| forthe increase in the resistance of molybdenum and niobium to small plastic de- 
formations is the redistribution of dislocations .and disappearance of the most ‘ac- 
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tive portion of the dislocations with the formation of a-more stable dislocation © 


configuration, The change in resistance to small plastic deformations is considered. 
to be an extremely sensitive characteristic of the structural changes which occur: 


as the result of recovery during pre-recrystallization annealing. ‘Orig. art. has: _ f 
6 figures, 2 tables. ogre fA : a 
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. [Modern methods of hardening alloys used in the manu 
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metallov, no. 6, 1966, 12 


i: SOURCE: Metallovedeniye i termicheskaya obrabotka 
ees ais 
Pelee TOPIC TAGS: 
“1° boron containing alloy, 
containing alloy y’spring alloy, alloy he 
wd ie ABSTRACT: | E1996 nickel~base aligy with 2% beryllium (1) is used to manufacture 
fe ieurrent- carr ing contact sprin sand elastic elements working at temperatures of. of 
nd -250C ‘or over. In a search for materials with better structural stability, electric ss 
| ¢onductivity, and plasticity, a series of nickel-beryllium alloys additionally alloy- 
|. ed with 5.6% Mo (2), 5.6%. vo + 0.0025%.B (3), 1.8%W (4), 1.74 W+ 0.2% V.(5), 0.95% Co (6) 4}. 
be 2.6% Co(7), 4.8% Co (8), .oréQ% Co (9) were tested in the form of wires 1.5 mm ino a 
|” diameter... Water quenching* rom 1100C and tempering at 550C was found to be the opti-j|-— 
1 d ys (3) and (5) showed the pest | 


4+. mom heat treatment for a the. alloys tested. Al 
a hardness\ HB of 540 and 520, elastic limit - 

0.397 and 0.251 ohm: mm?/m, respectively» >) 
mn 


and electric resistivity 0.298 ohm mn 
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Spring alloys; ‘properties and heat treatuene (richtanyye Baldi i evoystve > § 


‘termicheskaya obrebdotka) Moscow, Izd-vo "Metallurgiya", 65. 0362 p. 


illus. ; biblio. 3, oe copies printed. - 


TOPIC TAGS: alloy, ; mechanical heat treatment, metal hardening, 
strain hardening, | work "nawdontue, spring stecl, otoinless, steel, austenitic. steel, 


rrosion-resistant steel, martensitic transformation, corrosion-resistant alloy, ie 


nonoeae me tad alloy,’ Young modulus, copper-base alloy 


PURPOSE AND COVERASE: ’ The book examines theoretical and eiceisicea data on the 
properties ond prinicples of obtaining high-grade spring alloys; the principles of 
alioying, heat and mechanical heat tretment. It gives the compositions of spring 
alloys, conditions for heat and mechanical heta tretment, whith guarantee the obtat 
nign of optimum alloy properties. It also deals with the compostion, properties 
and methods of hardening non-ferrous spring alloys - (bronze and brass). 

Sne book is intended for engineers-technical workers of retolliurgical, machinery 
man iecturing, end: instrument building enterprises and seientific-research 
dustitutes.- Te can also be used for students of technical higher educational . 


‘ins tieutions. 
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‘kh, Steels, nardened by strain hardening --38 

5. Composition and heat treatment - of. spring stecls , nardenea by nartensitic transe 

- formation --55 ; 

SPECTAL PURPOSE SPRING ALLOYS (WITH PARTICULAR PEYSIGO-CHEICAL sepals 

'. General information -1 5 
7. Corrosioa-resistant. (stainless) steels = alloys --16% 
“8. Anstentic age-hardenable corrosion-resistant and non- ~magnetic spring alloys --16 
‘9.. ALloys with e low and constant temperature coefficient of Young's modulus. --255 


10; -Corrosion-resistant and high-electiical conducting spring alloys hardened by 


strain aging --273 
a. Corrosion~resistant, » non-magnetic and Bigh-electrical conducting spring alloys 
based on copper hardened by mechanical heat treatment --325 oe 


2) ‘Su 2 lI, 13 aac DATE: ae ‘ORIG FEF: sut/- OTH REF: Be, 
| Card ; ; 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013441 


eet “REP ROVEDEOR RELEASE: Tuesday, August 01, 2000 


2 ro ae eo EVAR UNTER SS AETHEUEIE Boy TAH Doe tenements ere — RDP86-00513R001344, 
————— — = aoe :  Baresua 
PAKHSHTANL So = 


18(0) PHASE I BOOK EXPLOITATION — SO0V/2720 


-,. .  Spravochnik po mashinostroitel'nym materialam. tom 1: Stal’ 
: (Handbook on. Machine-building Materials. yol 1: Steel) 
Moscow, Masngiz, 1959. 907 p.. Errata slip inserted. 
32,000 copies printed. 


Seilentific Eds.: V.G. Vorob'yev, Yu. M. Lakhtin, 8.G. Rakhshtadt, 
“and §.L. Rustem; Ed. of this Vol.: Yu.A. Geller, Doctor of” 
Technical Sciences; Ed.: G.I. Pogodin-Alekseyev; Ed. of 
Publishing House: G.A. Molyukov, Engineer; Tech. Ed.: Boy 4 ages 
™.F. Sokolova; Managing Ed. for Reference Literature (Mashgiz): . 
-I.M.: Monastyrskly, Engineer. : ; io ats 


PURPOSE: This handbook. is intended for engineering and technical =>. 
personnel in production departments, laboratories, and construc- =). 
tion and. design offices. It may also be useful to teachers and 

students of tekhnikums and vtuzes.. : 


COVERAGE: The material presented in this first ‘volume 18 based on 
State Standards, technical specifications, anu generally accepted...) 
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findings of scientific research institutes. The handbook 
. consists of 4 yolumes, the first dealing with steel, the 
... 8econd with nouferrous metals. and alloys, the third with 
cast iron, and the fourth with nonmetallic materials, No 
Personalities are mentioned. References follow each chap- 
Verses: : ; 


TABLE OF CONTENTS: 


Ch, hee ee General Information on the Structure, Properties, and 
“Heat Treatment of Steel (N.F. Bolkhovitinov, Doctor of Technical 


Sciences) ; 11 
Structure of Lron-carbon alloys - 11 

Structure and properties of iron 1T. 
Iron-carbon constitution diagram ; , 4 
Effect of. common admixtures on the Structures and 
Properties: of steet ¥ 22 
Ingot structure © : sf a . 24 
Structure of castings | 28 As 
Structure of weld Joints’ . . .  , 2Be: 
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4 USSR/Radio - Receivers, Portable. oes Mey Slo 
glk fay egg Tubes, Miniature 
"A Portable Radio,” A. M. Rakhtenko 
"Radio" No 5, pp 35-37 
= Describes portable radio for long- and medium-wave | 
bands using two 1K1P tubes. In the Moscow region, 


receives 3 Moscow programs on headphones without = 
*. gutside antenna or ground. Filament circuit draws. 


120 ma at 1.2 v, plates and screen grids, 5 ma at 
45 v.. Dimensions are 100 x 100 x-135 mm, weight is 
185 ge. ! : - : easy : 
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RAMHTEYENEO, A. 


PHASE I TREASURE ISLAND | BIBLIOGRAPHICAL REPORT AID 154 - rT 


BOOK. ce age Call Now: TK6563.R35. 


* Author: ‘RAKHTEYENKO, A.M. : 
Fall Titles. POCKET. RADTO. RECEIVERS 
': Transliterated Title: Kermannyye radiopriyemniki 


: Publishing Data 


. Originating Agency: Popular Radio Library 
Publishing House: State Publishing House of Literature on Power Rogluwering. 


i oo _ (GOSENERGOIZDAT 
Date: 1952 No. pp.t 16 No. of copies:. 25,000 
‘Editorial Staff ; 
| Editor: Gansburg, M.D. _. ‘Tech, Ed.: None 
Editor-in-Chief: Berg, A. I., Academician Appraiser: None 


Text Data 


Coverage: Popularised descriptions with diagrams and pictures of three types 
of pocket radio receivers are given for bands from 200 to 2,000 neters 
_ of wave length. The receivers are especially suitable for geological 
and other expeditions and for scout camps. 


-. . The book does not posses practical value. 
.-. Purpose: Information Yor Lyre amateurs 


‘Facilities: None. 


Nos of Russian and Slavic References: Mone 
e be mecca agra of ie diate 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013441 


"APPROVED FOR RELEASE: ernst August 01, 2000 CIA-RDP86-00513R001344: 


ask Se ee = bee eS 2 


ESSN DAE REST “FE iPS ERE ee oe OT 


RAKHTBYENKO, I.M., kandidat tekhnicheskikh nauk. 


O ea apeainiee of root system of some trees. Isv. Ai BSSR, Wo.5: 
ee S-0 '53. (MLRA 9:1) 
(Roote (Botany)) (Porest ecology) ae 


pets ai 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013441 


APPROVED FOR Suaastadan Thestey esa 01, 2000 _CIA-RDP86- al 


PBEM SE ET ake ea ; 


RAKHTSHYENKA IU. 


"Mineral waiteition of trees with interaction of fie root aystens, 


Vestal a BSSR, Ser. Dita. pay, no,4:103-110 '56, (MLRA 10: S) 
(Plante--utrition) | ae 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013441 


